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Abstract
The sine-Gordon model is applied to describe the multiphonon giant
resonances.
Direct observations of the multiphonon giant resonances in 208Pb and 136Xe
were obtained at the GSI/SIS, Darmstadt [1, 2]. Centroid energies and
widths of these resonances are given in Table 1.
Table 1
Nucleus Centroid energies Widths
208Pb E2
E1
= 1:93 0:07 Γ2Γ1 = 1:4 0:4
136Xe E2
E1
= 1:86 0:05 Γ2Γ1 = 1:3 0:4
The purpose of this paper is to describe the multiphonon giant reso-
nances in terms of the sine-Gordon model.













is the potential, q is a generalized coordinate,  is an imaginary time, a
and b are parameters. The potential V (q) is shown in Figure 1, where
qn = 2n!=
p
 is the coordinate of the n-th well, ! =
p
ab is the phonon
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where rst two terms represent the anharmonic oscillator potential. The
transition amplitude between multiphonon states jqn−1 > and jqn > is







Ld is the action, e−H is the evolution operator, H is the
Hamiltonian.
Using the stationary-phase approximation [4] for calculation of the path














)2 + V (q) = 0 :










The resonance width, which correspond to the transition (2) is equal to
Γn = j < qnje











The experimental data from Table 1 satisfy this relation within experimen-
tal errors.








This relation agrees with the experimental data from Table 1.
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